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INTRODUCTION

Weathering processes are those that alter rocks, minerals, and
soils in the earth's crust within the zones of influence of the
atmosphere, hydrosphere, and biosphere (Carroll, 1970;
Loughnan, 1969; Keller, 1975). Weathering processes form,
modify, and ultimately destroy many types of mineral deposits
and soil, both of which are essential materials for civilization.
These processes are classified into mechanical and chemical
groups. Mechanical weathering consists mainly of the disin-
tegration of rocks by penetrating roots, burrowing animals,
alternating expansion and contraction by diurnal thermal cy-
cling, and freezing and thawing. Mechanical weathering im-
proves the access and effectiveness of the agents of chemical
weathering. The major roles of the atmosphere and biosphere
are their influeunces on the chemistry of water, the principal
agent of weathering. The atmosphere contributes oxygen, car-
bon dioxide, and nitrogen and transports other elements and
water. Plants remove mineral matter from soil and rock by
extracting nutrients through their root systems. Minor chem-
ical alteration of soils and shallow rocks by the atmosphere
takes place, and some material is removed in vapors. Plants

and microorganisms greatly influence the acidity-alkalinity and
oxidation-reduction conditions of water in the rocks and soils
with which they are in contact during their life cycles and leave
decaying organic matter that further changes the chemistry.
They, therefore, may have significant influences on whether
minerals are being leached or precipitated. The dominant
movement of water is from the surface downward, and defi-
nitions of weathering generally include this idea. However,
water moving laterally or even upward in artesian flow or by
evapotranspiration may contribute to the formation of ore. The
alteration of rocks by water moving downward from the surface
is called the "supergene process," but this term is interchange-
able with weathering only in a general way.

The depths to which weathering progresses are controlled
by several limiting factors. Weathering processes cease where
downward moving water intermixes with upward moving heated
water. In such zones, weathering and hydrothermal processes
overlap and their products may be difficult to distinguish. The
water table is also commonly said to terminate weathering,
because circulating water and oxygen are required to alter
minerals by these processes and remove the components being
leached. The water table limitation is not universally applica-
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